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Sir: 

In accordance with the provisions of 37 C.F.R. §1.55, the applicant(s) submit(s) 
herewith a certified copy of the following foreign application: 

Japanese Patent Application No. 11-239854, filed August 26, 1999. 

It is respectfully requested that the applicant(s) be given the benefit of the foreign filing 
date as evidenced by the certified papers attached hereto, in accordance with the requirements 
of 35 U.S.C. §119. 
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Ki3?%rj-ii%^i^^^(D\zw-oxmm-t^mm^±M%m^\z^x^^^i^'f^ 

[W^^l 2] lt#«l llc|B^®3^5=^AMX7?feoT, 
55-5fP!liM (DFB) l/-if^, 

±fSD F B U'-if 7!)^m 1 (Z)?S;RT^^®-re i: -9 tCJifHD F B l/-if icm$^u$:#^ 
[»#]S14] ^#]S1 3lCgB«(7)^7'7N''f :^T'feoT. 
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mW^M^mzm^-^ ^%W.^^\zm7LX\^^^iyy^'rI^. 

_h|B)tT^AM>^li. ^^^'MM (DFB) b-ifil. _hfEDFBl/— lf*^^lCO 

B \/~m%K±^^^-ii'^^i^'t^(D\z'^^xmQ-t^nn^±M%^^\z^^^ 

ISDFB l/-if^C'gt*&t--53t^^M^C'fii;^Tv^si/>^5=•A„ 

JiSaffiiPi $ 3t M <Z) tf - A* - tt±iB^^n^tJ# ^ X. -5 A 17 - CD Mfit i: 
D t; IS < 7^ <fc -5 l-SSS ^ ^ -2) -7^ A „ 
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±13^ j^ma tt-hsa3^# ^ T ^ - 5: ^ -r s i e) ^ -Y - tf > y 

"5 ^^««^ ^ M # X. :t 5^ o 
_tlHm 2(D^-7r^ fMZ^^Xm-^h ti±fBII 2 CD ^ r -r /N' © ^fC WMt" 

[0 0 0 1] 
[0 0 0 2] 

[«e5f5(DS^B] 
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If -^yi. K-^^'T-f Aifipifi (EDFA) ^fs^^i:-t^^i^mm(Dmmic^'Dr 

[0 0 0 3] 
[0 0 0 4] 

(self-phase modulation: S PM) ^1 UT^^tlT V^-5<, SPMtCcfctaT:^ 
[0 0 0 5] 

[0 0 0 6] 
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j^mmiziEM<D^m^^KKm^xmMmiz^u^m<D^m^^m^-t^:^m'p 

[0 0 0 7] 

T^^{Cj:S7\°;i/XjA*^y :^t>-^X-m\'^^m^Mm'^it (SNR) 

m^iyX^mmm^m:^^ ii^^o^o)x^^). mmty^v^^iziB\^^xfS^<mm^ 

[0 0 0 8] 

5: ^ i: , lE^^'^tS: vr-^ ^^)HX \%^^ ic j; »J x ffi^A^iS zi -5 „ 

[0 0 0 9] 

[0 0 10] 
+i^t?^V\ ^ V^ ^ ^MA^fe o fee 
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[0 0 1 1 ] 

[0 0 12] 

[^S S:«?SSft S 

T>f>'^'S:'gffl8■r^©^c^^eoT^raffi±T'ffi^$tlS<fce)^cml <o)t7T-r /N'tc3t 

[0 0 13] 

o 

[0 0 14] 

So 

[0 0 15] 

lii J: y =tl^ < J& -5 <fc -5 1-^^ S ^ i: ^ -£> o 
[0 0 16] 
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[0 0 17] 
[0 0 18] 

UB^QM^m (SPM) ^mm-t^ii. mioy%yT>(A<D6^Wi:&.n%m^<D 
(D\zW'oxmmm±x^m-^t\.m^. 

[0019] 

mi<D%yT>(?^(D^Wi^mm.^^^Wimm.^^mi<D%'7T>(j^\z^^xwt 

^yr^fj'iiz^^xm^^^t.ff^x^^. 

[0 0 2 0] 
[0 0 2 1] 

^nm(Dm2(Dmmzj:^}i^ ^-7 t ^ A^^m-t ^<Dizv^'o>xmmm±x& 
^^':t-fi^i^i^-^^(D\z'^^xmm^^mn^%m^\zJ^7L^^mii^%mi^^^m 

[0 0 2 2] 

2|5:#g^©ll3 %-7 7 A-^^m.-^ ^(^Iz'^^X^W^mJuXS. 

(DFB) l/--tfi:, DFBV-'^iy^mi(Dm.^Xmm't^^^\ZY^¥ BV 

-'^izmm-^^f^-t^m^t.^m^x\»^^. %m^\%'mio)t&^t.^tj^^^2(D 
mm'r^mn^%m^\z^7L^z.}if)'^x^^. 
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[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

7.7-h.\%. ^^mm^t.. ^ii#ii2icmi©^-7T-rA4icj;ug?^$ti^fa#^ 

T>f>'^4lcm:dt--5o ^l(D3fe7T'f >'N'4 lij2l#a2:^^e>ffi;tr$tifc3tM#*^^ 
-SODlCtJ^oT^-^ 1 4 IC^$ J: ^ lC^ra$flJit:JE*i$tlS J: O \zm.n e> 

:^^Tv^^o l|i<D3fe:7T'<A4 7b>?>mi7^tifeffil^^ti;fe)iem#tt> %ryfQ 

[0 0 2 6] 
[0 0 2 7] 
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[0 0 2 8] 

:i (Z) <fc ^ ^ ^* -i? > 5^ -v - :^ ^ V ^ T ^ ^ ^ - >^ ® J: ^ 3^ y'' U ^ ^ - tr > y S: 

-So 

[0 0 2 9] 

fc^g, 3ti!il 8;^)^e>ffii7$tlfeCW)^$:^MbT)^M-^?:^^t-'5v«y/^^yal 

^''^ 2 4 $:®oT/K- h2 6 ^b^^j^ 1 r-f A4 ^jUffi^tl^c 

[0 0 3 0] 

Mz^M^2 2». ^mi siz^^mizmm^n^Aij-^- h 2 2 AH. %ij 

:/^2 4 lC3t^e5tC^^$tl-&miJ3K- h 2 2Bi:. AiJJJ^- h 2 2AICY^|I^ 
2 8lCj;y3fc^6^lC5g^Stl-&-*f<Z)3^A:;^>3 O^tJ^S 2 i:, )fcAX3 O^t/3 

2 $:m:^j}<- h 2 2 B\z%^mzm^-t^r=.i^(D^o—D(DY^m^ 4 h^mi^ 

[0 0 3 1] 

Y:$Mlg2 8S.tJf3 4MtJflC3tA°>?. 3 0 j5:t)f3 2 li, LiNbOg^A^ 

)k^l^^-t^z.t.\z^ ijm^^tfj'^is^^o 3tAX3 o;s:03 2{c«|^$:m*n-r 

^tt^mz. %?^7.z 0Rn3 2±izit^n^nmmmm4. 2j^x:fm-^nm4: At^^ 

|g^•te>tlTv^.5o 'fg-^«=^4 4 iiM;^«3tff?^?^icii#fc$ti-&o AiJ^K- h 2 2 

AlC^Ml S^^^^^&^tlfeCW^li^-r, Y^ll^2 8 ^C^V^T/^°t7-*^|IK^I<^ 
JC ^ L V ^ ^ 1 S: tJf ^ 2 ® l^-AC^^ll^^ti'So 1^1 25:t>*m 2 ©^^H^ if - A li 
^4x^tl^A°X3 0;S:tJf3 2 SrfeMb, Y^MI^ 3 4 "e-^S^-t 
[0 0 3 2] 

g^«&mM4 2 i:'(t-^«^4 4 ^®^lC^D.£>m#*^^/N°^3 0;S:tJf3 2(Dm^ 
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2 2 B7b^e>fU*Sti-5o 
[0 0 3 3] 

tC, MftIlIS&4 6, TXllIg&4 8, □-/N'X y'^f ;i/^5f 5 0. ■fe^B^m^5 2 
, ^mi^^ 4:lkr:^^yf h^-( "ri^ ^ (PD) 56$:^bTV^-5o 
[0 0 3 4] 

^fc, ^U^-V-lf >^'=&]6fe-riti?)lC, h 5 8 JC#fcj^$tlfcMM#C S 

lC»^VNTl&f^t-'55^^-yA^^-^^^lHll^6 0 h 2o(Z)^#M^llI1^6 2 

[0 0 3 5] 
[0 0 3 6] 

h2 2 B;()^^m:^J^tl:t)tM-^<^)--^*^. yyi^ VtA't'^ ^ 5 6{Cj:»J«^M# 
[0 0 3 7] 

^o. ^(5Dfi^tBitg?(Z)*g*ti^^B^m^5 2®m:^fi-^ODCfi^^lc;^4x-5>®T' 
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[0 0 3 8] 
[0 0 3 9] 

®3$:#M-r<5h. 0 2 lC^it^tl-i>MZ^M^2 2 ®ifrf^,^,^^^b(DM3l*^^ 
$tlTVN-5„ ^^#6 5 liMZ^iM^2 2^(Z)AiJ«^^B-^ (Mftfl-^) (JyW&^^ 
^LTVN-5o MZ^^:^2 2(7)ftM^l&#.^Ji, 6 6 T'^S tl-S i: e) IC, A 
6 5 (DM l^^^l/^^^^^SttKM'J^^^ffi^^t/N'C- Sr^^-Stft^^liffi^ 

® * K U h ^ S o 
[0 0 4 0] 

^(n>'&M\zBM^t\'^^ BPt>> g|f##ttM6 8:S:t/7 o*^^^^ti#;^^m:fJ 
3^M-^®-^«&^©^*Btt. 18 0° M^-g>c t^^oT, 0 2{C^$tl-5 cfce)lC'S*B 

[0 04 1] 

r^^lC, H4 0D (A) Tb^ (D) $:#MbT, -^;RfetlIS& 6 2 :5:t>' 6 4 V^ 
, ^^ICJ: »J3t>^>f ^y^>i5^ 7b^^f^^tlT^^ -5 (DT% ^#lc <k U ^Kfi^FlC:^^ D 

[0 0 4 2] 
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[0 04 SJ 

(A) 

r0044J ^^'''^<^^$tl5„ '^^^"^0 

<* ==2 * . ^ att. 
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[0 0 4 8] 

0 2 (Dmrnmrnx^ it. ^ ^ - ^ - m^m^ e o v b i rz^v 

[0 0 4 9] 

'^iztB»^mm<D:^i^i,mizt^^. -tnz^^j. mm^m<D^^^.i^m4(D (a 

) izm-f^Yh lX$,:BilttHt. ^';#;^^®^^*{±Vb2i:;&^, ^(DU 
[0 0 5 0] 

Mz^M^2 2;^,^e>m;FJ$tlS5fe^^^cfe^:rs/^^u^;^^^'□_l,^;^^^^ 

X\,^^<DX$>^. 

[0 0 5 1] 

05«0i{c^$ti^#rj^tl^3^r>:/6®#ffi®M$:^-r^^7-efeS. A 
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[0 0 5 2] 
[0 0 5 3] 

tti!t+*^b 1 0 0Gb/sgS(Z)®l©^#-^lCji5fbTt;»^?^*^HrigTfe-5o 
[0 0 5 4] 

±x(D&m t ^m^^t>^^ zLiiiz^i). ^m-^mm-m^i^i^^^ z.tff^x^^ 
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[0 0 5 5] 

m^3ecj:^^<-r-g>r i:*^T^<g>^i:Jc^So d^i(««:^^jim$ti^ i^:^^AJc 
[0 0 5 6] 

^©^^T^A-f (SOA) 6 6S:#^TV>-g>„ 3^-7 

[0 0 5 7] 

[0 0 5 8] 
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[0 0 5 9] 

-SlSjh^^ (Xh^y:/A>F) S:>t-r-5>:$>^!fi3g (DFB) l/-if i: bT(Z)D F 
Bl/-- tf^V:^-K (DFB-LD) 7 6SrmTl.>S„ iait^^®iIiSt±MA{i 
0. 5BM1. OnmTS,-5>„ DFB-LD76{j;, ISih^J^lC#* tlS?^* ;i 

^|g®M^^&e>n3t|§igl/— If^tt, OT'^^tie j;e){C, DFB-LD 

7 6:^)^e>ffi*$tls„ mmiy-^^it-mmizitmmm (cw) 3feT'$>s„ 

[0 0 6 0] 

#§iS4^ffitCfeSDFB-LD 7 6li, ^ ^©jpj:^ l/-- tf 

^{CMbT^LTVNSo ^®|6ig^^MfC^-5>DFB-LD 7 6{C, ISih^J^tC-^ 

*&$tifc3fe«#ttDFB-LD7 6 f^T'^?^^?^^ ti, ^(Dmrnm^titc^m'^ 

[0 0 6 1] 

DFB-LD 7 6<Dmmit. ®zf^$ tlfc J: ^ iCi^UllIi^ 7 8$:MV>TDFB- 

*|g^ii3mc|S^$tl-r, 3l&iK>bf>y^®ft6<5!):^^tCj;yDFB ^'-if7&^J|g 
[0 0 6 2] 

DFB-LD7 6*^mts^ig«r$tis#-^, ^<z)|g^&«^s^s:-^^a^c^^■rtl^^ 
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) 

, U-if|g^;5:tKM-^fti|lg{C«-^f -S^^-VUTMli-^-efeU. DFB-LD 
[0 0 6 3] 

Z.<D^O\Z. *l§^®fe.Sffl!lffiJCj:S^, mi;^f^#'f^^V^tttgftI^fJ:^f S:;tt- 
FB l/-ifA^e)mijS:n-5„ 
[0 0 64] 

[0 0 6 5] 

i-immmmi.xBiij^'^u-i)^-mzt£^tz.^iz$>:^. t^e^r, ytm^f)^^^ 
i^^jvRrfu-iyK;v^m't^yt/^)ip.K^-ox^x^tix\^^^m^izii. Mx. 
u--u^)vt:-^uuKj]yizm^L. k^. ly^jv^mmp^Q^iij^iz^ 

if\^xmmizi^&-^tim^o 

[0 0 6 6] 

DFBi/-- tf (^v^^i^^J#^f^^T>>^) p^-r-fflijEb^tis J:e»ic, ytm^oy^v 
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[0 0 6 7] 

^t^^mmizu^'r^r^i^<DmmLrjt\,^u>x^^mi.m^. dfb- 

[0 0 6 8] 

DFB-LD76 ®|®ih^Jgctt, l^-if|§lgBrigJ5;M«(Z)^Hi: bT^«|$tl 
;i gtt iait=^i|g fc ^ ti V > - 1 © * (c J: o T ® ^ $ ti . 

[0 0 6 9] 

mi iZ^-^tl^^^A^ 7.lt. Ti/^ h^S:DFB-LD7 6 lC'gt*&^S3^^ 
8 6 ^HMimizm±X\.^^. rS/X h^^OFB-LD 7 eODPfllfc^^^tC^^tl 

[0 0 7 0] 

1/ - if $r R&ih L T >r X ® fi&#*^^^ {c ;& -5 , i: V ^ fi^^fi^^^ 7^.^ 

s-ASE tf- hm^^^mmmm^iz^su-iyr^)i<D^iti^m^mizm&^ 

C#oTDFB-LD7 6<?)|§|6^^Mi:fgig^lt^^ffi^7&^i^yiI$tl€>(DT% 9t 
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[0 0 7 1] 
[0 0 7 2] 

m^tm\^^iz^mt^ <fc e) {c3^m 7 4 s e (Dyt^m/s^mmni^mM^tiT^ 

[0 0 7 3] 

i:^^Jc^tt^3<!i*^T'^, X, 0 7{c^$tiS||;te?^MTli3fe#-^$:Tt/X N 
ytRXJ^^mu—^^tmUlZi^i-f^ZhtiiX'^^. X, ^vMJCf5CT3fcT>^^ 

[0 0 7 4] 

1 - 1 3 3 5 7 6#^Cia«$^lT^^^. 
[0 0 7 5] 

&8it^^mizj:^ty:7.^A(Dm2mmmm^m-r':ruy'^mx$>^. z.a>v 

01tCS^$tl^^l^ife?^^i:^J:bLT. ^10D^7T^A4(D^^^ 
$:lt«-r^^fCffi«^ 8 8 1 >' T >r A4 tC?f>o T^iOfi^tC^ttf e,tlT ^^ 

S.^.T'#M#Jt ^ 1 <J^%-7 r AA.xch'^^xs^xz^mzii ^y^hfi-WM 

tt. :$)-tS:W«ll8 8 {ci: y^i^^tiSo ^ 1 v'T-f 7^ 1 ^0^^^ 

««^8 8(Z):$>fci:, i2l#«i2;6^P>ffi:d$tl-5>^«#{C^^e>tlS^U^-^-ti° 
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ti^ytm^iimmm±v&m:^n^j:^iz^:^^ ^^^^ mmm^^ry^eiz 

[0 0 7 6] 

jv^mi^. ^2(Dyf7T^7^8iz:j3if^^mmmm3!^^j:^).i^^<m^^-tiiz 
m&x^. Miz^mmm<D^:kiiji-asmttjt:s>. 

[0 0 7 7] 

yT^A8izm^xmi^^^tizj:^x. Mt^^^m^mcDmM^^mizfjt^. 

[0 0 7 8] 

o^mmt^^m^mmizm^Lx. mmmm^yy^6iz^^^n^^m 

[0 0 7 9] 
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[0 0 8 0] 

(DMmmmttj:^:^^ :^^mizj:tnt:i(D}^^~hm^^m&x^. Miz^m^m 

[0 0 8 1] 

yt^mmm^^Mmizm-fx^^^K ^<Dm^. ^2<Dytyr^A8^z^if:s> 

[0 0 8 2] 

01 ou:$immizj:^>y::x^^j^a>^4mmmm^m^zruy^mx&^. 3® 
^^^Rzj^8(D^^izm^x(Pt^<ii^—o<Dytry^Q 2^^^mmizmif^tix 

^ 2(Dmm^mm^^:itizj:^x. mmmm^Ty':f6tzmi^^ns>mm^n 
y t> 1^ < § ® jo^^a s o 
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[0 0 8 3] 

[0 0 8 4] 

©^rj#^^3t T > :/ 6 T'^^ ^ -^g L T t- S :i ^ -e ^ V (i 

■9- m L ^ T 5^ -V r ^ {C §e V ^ ttjg^ ® CD 5^ ^ ;ix r t tC L 
^tfi:(^?a#li^3l6 T > :^ $: « V ^ T #5^ ^ ;i/ r i: ic^ V N }iM ^ ?5;M<3D#:^g^ ® 5=- 
■V ;i/ r i: fCg^?^^?^ & o T (Z)^3^ >^ 1/ ^ -9- ffl V ^ T-^gS b T m 2 © 
^ T A 8 tC J: »; ^ t- S J: d J C -r ti « ^ V % „ 
[0 0 8 5] 

[0 0 8 6] 

011 ^i^Hllm^CMV^;ti/>^.5^A(Z)^^ y ^H^feSo M«l 5 5 8 nm© 
(Signal) (E A) ^MM^ (E A mo d . ) $:fflv^ 

T 1 0 GH z (DiE5S^g?T'5iM^iiL, MtCLN^M^(LN mod. ) 
Tl 0Gb/s®^>^AM-^ (PN: 223-1) x^^^Mht^. tl}*^ 
li*iJ^3 0 p s ®RZ/N°;bX-e^ofco 
[0 0 8 7] 

3C)RZ^MA;I/>^$:S$ 2 0 km, 1 6 p s/nm/kmCD#-^ 

-K7T>rA (F i b e r - 1) X^m.^. 1 5 4 OnmOTty^ V^t (A 

s s i s t) ii-^MLfe^, ^«#^fii3^T> >^^v^^ijftJ#^^>^h)tr>:/i: 
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LT(Z)DFB-LDlCA:^7Lfe„ Z.(Dt.^. D F B - L D{CA:dL7tT^>?. 
®A°r7-tt*tf 1 5mWT^ofe„ D F B - L D®|gi*M^tt4 0 OmATfetJ, 
^iB^;Stt 1 5 5 0 n m, #§ig/\°'7-«,^4 0 n WT'^o fe„ DFE-LDj^^?, 

F i b e r - 1 iiislD^tfc^ri^t,, L (3D^-^- F:7 r 
-TA (F i b e r-2) T^j^lLfc^, (Receiver) ICJ:»;^# 

[0 0 8 8] 

B[ 1 2 ^«MT*MV^e,tlfeD F B - l^^D (D K± - P ^^^K^^ 

-So 

[0 0 8 9] 

m^^mi 3(D (A) ~ (E) iZm-To (A) liytVPi-jKDmM. (B) tiD 
FB-LD(Z)A;^Ji^?^, (C) ttDFB-LD(Z)ffiijM?^, (D) «DFB-L 
D^Cj:^M?^^?^$:fft)5&*^o7^»-^^Cfe^t^L = 4 0 i^mX<D^mmm. (E 
) i±DFB-LD{Cj:§^?^M?^?:ff^fe^^lCfet-t§L = 4 0 k mTOD^'ftilg 

:&mizm^tixiBij. 4 okm&miz:i5if^mmmmiz^^mm(D^^tmm<Dm 
mt>mmiz^^tit^, DFB-LD^m^:rJ,\,^m^^z^t. ^mt^mmmmz^ 
»;^L<M?^*^M^Tn^s*^ (D) , BFB-LD^m-r:iinz^*j. 

*^aiJE$tiTV>S®:«)^^geT:fe-5 (E) „ 
[0 0 9 0] 
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